A neocartilage ideal for extracellular matrix macromolecule immunolocalization.
A neocartilage construct readily amenable to microscopy and biomechanical studies is described. Porcine articular cartilage was digested with a mixture of dispase and collagenase for chondrons or pronase and collagenase for chondrocytes. Chondrons or chondrocytes plated in 96-well plates were fixed and immunolabeled in situ for fluorescence microscopy at days 4 and 11. Collagen types I and II, aggrecan, and MMP-13 expression was assayed by semiquantitative RT-PCR. Cell numbers were analyzed by MTT assay. Chondrons and chondrocytes produced neocartilage that could be handled with minimal tearing on day 3 and none on day 11. Some cell division occurred between days 4 and 7. In both cultures, chondrocytes were surrounded by a thin rim of type VI collagen and osteopontin. Type II collagen, keratan sulfate, and tenascin were abundant throughout. At day 3, cells were rounded but by day 11 flattened cells were visible in the substratum. Continued synthesis of aggrecan and type II collagen mRNA indicated maintenance of the chondrocyte phenotype. The neocartilage was easy to immunolabel in situ without the need for sectioning, and individual cells were readily observed by microscopy. The versatility of these constructs makes them ideal for microscopy and for biomechanical studies.